Because the conjunctiva is a frequent site for the development of tumors in human beings, epithelial tumors of the human conjunctiva have been well d e~c r i b e d .~ Squamous cell carcinoma is a fairly common tumor of the conjunctiva in horses and cows. In rats, however, very little is known concerning the occurrence of conjunctival tumors. Inverted mucoepidermoid papilloma (or inverted papilloma) usually occurs in the nasal cavity and paranasal sinuses of human beings and is an extremely rare tumor in the conjunctiva.6.10 We recently recognized one inverted mucoepidermoid papilloma of the conjunctiva in a F344 rat and one mucous cell adenocarcinoma of conjunctival epithelial origin in another F344 rat. Mucous cell adenocarcinoma of the conjunctiva has never been reported in human being^,^ domestic animals,' or rats. This is the first report of an inverted mucoepidermoid papilloma and a mucous cell adenocarcinoma of the palpe-bra1 conjunctiva in two F344 rats.
The tumors described in this report were identified from 6,303 male and 6,162 female F344/N rats that were used as control and treated animals in 2-year carcinogenicity studies of 32 compounds that were conducted by the National Toxicology Program. The tumors occurred in two untreated control males that were maintained at two different laboratories and euthanatized at the end of the studies. Upper right eyelid; rat No. 2 with mucous cell adenocarcinoma. The tumor (T) is primarily seen in the fibrous stromal region adjacent to Meibomian glands (M) at the lid margin and is covered superficially by keratin. The eye (E) is also seen. HE. Bar = 0.5 mm.
Upper right eyelid; rat No. 2 with mucous cell adenocarcinoma. Anaplastic tumor cells are arranged in a cordlike pattern. HE. Bar = 40 pm. Inset: Note marginally situated nucleus and one eosinophilic globoid body nearly occupying the entire cytoplasm. were arranged in lobules with marked formation of lumina, which often contained desquamated degenerative or necrotic epithelial cells (Fig. 2) . Infrequently, the lumina were lined partially by goblet and cuboidal cells. The squamous cells were surrounded by a few layers of the cuboidal cells ( Fig.  2) , which were continuous with the basal cells of the conjunctival epithelium. Nuclear mitosis was sometimes seen in the cuboidal cells only. The cuboidal cells were clear or basaloid. The clear cuboidal cells were often swollen and sometimes stained positively with periodic acid-Schiff after diastase digestion and with alcian blue (pH 2.5) techniques.
Occasional goblet cells were seen as a small cluster or singly among squamous cells (Fig. 2) or at the border between squamous and cuboidal cells. These goblet cells had abundant, slightly basophilic pale cytoplasm with an extremely eccentric nucleus. Their cytoplasm also stained positively with periodic acid-Schiff after digestion and alcian blue.
A mucous cell adenocarcinoma was grossly recognized as a single approximately 3x 3-mm white nodule at the margin of the upper right eyelid near the median canthus in a 120week-old male F344 rat (No. 2). Microscopically, this tumor was located primarily in fibrous stromal tissues beneath slightly eroded surface epithelium, which was covered by keratin ( Fig. 3) . The tumor consisted ofanaplastic, polygonal or plump spindle epithelial cells arranged in lobular and cord-like patterns ( Fig. 4) . Although most of the lobules and cords were well circumscribed, occasional tumor cells infiltrated into the surrounding fibrous tissues. The tumor cells had moderately pleomorphic nuclei with occasional mitosis which varied from normochromatic to hypo-or hyperchromatic ( Fig. 4) . Many nuclei contained a single small nucleolus, but prominent eosinophilic nucleoli were also frequently observed. The abundant cytoplasm varied from eosinophilic to pale or clear (Fig. 4 ). The tumor cells sometimes contained a hyaline or eosinophilic globoid body, which nearly occupied the entire cytoplasm and compressed a marginally situated nucleus (Fig. 4) . No epidermoid and goblet cells were observed. The mucus-secreting cells were recognized only when their cytoplasm positively stained by the periodic acid-Schiff technique after diastase digestion.
Formalin-fixed tumor tissues were available from rat No. 2 for electron microscopic evaluation. Ultrastructurally, the tumor cells were piled up within lobules ( Fig. 5 ), which were incompletely surrounded by deposits of basement membranes varying in thickness. The tumor cells often had a few or several small cell processes projecting into intercellular spaces, which were usually scarce and were not clearly opened.
The tumor consisted of three different cell populations: mucus-secreting cells, filament-containing cells, and intermediate cells. The mucus-secreting cells, often with obscure small desmosomes, were predominant in this tumor and characterized by single membrane-bound vesicles or granules (Fig. 5 ). The cytoplasm of most mucus-secreting cells was elongated and filled by a large number of electron-lucent small mucous vesicles, which were approximately 0.2-0.6 pm in diameter and contained various amounts of flocculent material. Infrequently, the mucus-secreting cells primarily contained several large mucous granules approximately 0.8-2.0 pm in diameter with homogeneous flocculent material (Fig. 5) ; these large granules closely resembled mucous granules in normal goblet cells. In mucus-secreting cells with a small number of mucous vesicles, short confronting cisternae with two membranous laminae were sometimes formed by close apposition of "back-to-back" cisternae of the rough endoplasmic reticulum (Fig. 5 ). The filament-containing cells were characterized by numerous intermediate filaments approximately 7-8 nm in diameter arranged in a diffuse, unbound pattern; no tonofibrils were observed. Infrequently, these tumor cells had only obscure small desmosomes without inserting filaments. Globular filamentous bodies, which were recognized as hyaline or eosinophilic globoid bodies by light microscopic examination, were also seen and involved other cytoplasmic organelles such as mitochondria, free ribosomes, and rough endoplasmic reticulum (Fig. 6 ). The intermediate cells contained various numbers of small mucous vesicles and unbound intermediate filaments.
In the human conjunctiva, squamous cell papilloma grows in an exophytic manner and consists of a connective tissue stalk, which is covered by the conjunctival epithelium containing goblet cells.y By contrast, inverted mucoepidermoid papilloma (and the tumor of rat No. 1) is characterized by an endophytic growth pattern of proliferating conjunctival epithelium with lobular arrangement into the underlying ~t r o m a .~.~. " ) Inverted mucoepidermoid papilloma consists primarily ofan admixture ofsquamous and goblet (or mucussecreting) cells, but squamous cells are usually predominant.6J0 These histologic features are also similar to those of the tumor in rat No. 1.
Inverted mucoepidermoid carcinoma of the conjunctiva is a recently recognized entity in human but not in domestic animals' and rats. The histologic and ultrastructural features of the tumor in rat No. 2 did not meet the criteria for the reported mucoepidermoid carcinomas of the human conj~nctiva.~.8.~ The essential diagnostic features for mucoepidermoid carcinomas are the presence of epidermoid cells and the demonstration of mucous
The epidermoid cells in mucoepidermoid carcinomas are usually recognizable by light microscopy,z.5 8.y whereas no epidermoid cells were seen in the tumor of rat No. 2. Electron microscopy is extremely valuable in establishing the diagnosis of poorly differentiated squamous cell carcinoma^.^ The squamous or epidermoid cells are readily differentiated by two distinctive ultrastructural features: numerous tonofibrils and clear large desmosomes with inserting to no filament^.^.' The results of the present electron microscopic study did not show the epidermoid differentiation of neoplastic conjunctival epithelium in rat No. 2. Frequently, mucoepidermoid carcinomas consist primarily of epidermoid cells with only few or no mucus-secreting and goblet cells.2.8 In rat No. 2, however, many tumor cells were characterized by the pres-ence of intracytoplasmic mucus. The tumor in rat No. 2 was diagnosed as a mucous cell adenocarcinoma of the conjunctival epithelium but not as an extreme variant of mucoepidermoid carcinoma.
Globular filamentous bodies have been reported in various tumors of human beings. I They usually represent incidental findings that lack diagnostic significance.' The accumulation of intermediate filaments even in tumor cells is generally thought to be a regressive or degenerative change. In rat No.
2 however, necrotic and degenerative tumor cells were not observed. In human beings, the cytoplasm of the normal bulbar conjunctival epithelium is nearly filled by the filaments without nuclear compression. The filaments are also numerous in the normal epithelium of the palpebral conjunctiva where the tumor of rat No. 2 occurred. The formation of globular filamentous bodies in rat No. 2 may have been a structural alteration related to abnormal proliferation of intracytoplasmic filaments at a neoplastic state.
Confronting cisternae are derived from the rough endoplasmic reticulum or nuclear envelope, appear to occur in rapidly dividing cells,3 and occur more often in neoplastic than in normal cells.34 In rat No. 2, confronting cisternae were seen in tumor cells without mitosis, but their significance is unknown. The fetus and placenta were submitted. The 48-cm crownrump length male fetus was moderately autolyzed. The placenta was edematous and mottled dark red to brown. No other gross abnormalities were detected. Placenta, liver, lung, and stomach contents were collected for virologic, bacteriologic, and mycologic evaluation. Representative sections of placenta, trachea, lung, esophagus, stomach, small intestine, large intestine, liver, pancreas, spleen, lymph nodes, thymus, kidney, adrenal gland, peripheral nerve, brain, skin, skeletal muscle, and heart were placed in 10% neutral buffered formalin. Tissues were embedded in paraffin, sectioned at 3 pm, and stained with hematoxylin and eosin (HE). Additional sections of placenta, lung, and liver were stained with Gomori's methenamine silver (GMS) stain and the periodic acid-Schiff (PAS) reaction.
Coccidioides immitis
Histologic examination of the placenta revealed multifocal to coalescing necrosis and mineralization of stromal and epithelial elements. There were multiple thrombi in small blood vessels. Multiple collections of endospores and spherules were free in the stroma of the allantochorion and often in a perivascular location. Uninucleate endospores of C. immitis were 5 to 20 pm in diameter with large granular basophilic nuclei. Spherules were thick-walled and 30 to 70 pm in diameter.
Endosporulating spherules contained numerous 2 to 5 pm diameter uninucleate endospores and were often ruptured. The walls of endospores and the granular contents of small spherules were PAS-positive. The inflammatory response to the fungus consisted of small numbers of histiocytes, lymphocytes, and neutrophils adjacent to spherules and endospores. In sections of fetal lung, small clusters of C. immitis spherules and endospores were present in variably sized ne- 
